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Highlights  Childhood imaginary friend report predicted adult prodromal hallucination symptoms  Childhood imaginary friend report did not predict other adult prodromal symptoms  Childhood adversity report predicted all types of adult prodromal symptoms  Childhood adversity mediated imaginary friend prodromal hallucination symptoms
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Adult report of childhood imaginary companions and adversity relates to concurrent prodromal psychosis symptoms 
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Abstract
Hallucination and dissociation have been found to be associated with imaginary friend play in childhood (CIC). Past studies have not investigated how this play relates to adult prodromal symptoms or how childhood adversity mediates the relationship. CIC play was examined in 278 participants, 18-24 years. CIC status predicted prodromal symptoms of hallucination only, whereas childhood adversity predicted all other symptoms. Mediation analysis found CIC's relation to hallucination symptoms was partially mediated by childhood adversity. Findings fit with views that CIC are a positive childhood experience which may convert to a negative developmental trajectory through the impact of childhood adversity.
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Childhood imaginary companion (CIC) play is a positive normative experience which has been found to relate to skills such as better theory of mind (Taylor & Carlson, 1997 ), emotional understanding (Giménez-Dasi, Pons, & Bender, 2016 and mental state orientation (Davis, Meins, & Fernyhough, 2014) in children who create these entities. Furthermore, highrisk pre-adolescents with CICs have been found to have better coping skills and better positive adjustment than their peers (Taylor, Hulette, & Dishion, 2010) .
CICs have been argued to be a non-pathological indicator of early propensity to hallucinate (Pearson et al., 2001) . Children with imaginary companions have been found to score higher on early dissociation scales (Carlson, Tahioglu, & Taylor, 2008) , and to hear more words in an ambiguous voice stimuli aimed at simulating auditory hallucination-like experiences (Fernyhough, Bland, Meins, Coltheart, 2007) .
There have been studies finding adult that dissociative experiences relate to CIC play (Dierker, Davis, & Sanders, 1995) , but no studies have investigated whether this play predicts later adult hallucination experiences in the form of prodromal symptoms. Our aim was to relate adult university students' report of CIC play to the reporting of different prodromal symptoms (hallucination, perceptual abnormalities, negative symptoms), taking into account childhood adverse experiences. Childhood adversity paired with high imagination has been
hypothesised to be a predisposing factor in dissociation as well as predictive of prodromal symptoms in adulthood (Carlson, Tahioglu, & Taylor, 2008; Varese et al., 2012) .
Method
Data were gathered as part of an online survey conducted at a UK Higher Education
Institution examining the social and emotional wellbeing of university students (SoWise).
This study reports on a subset of the measures from the SoWise survey using a purposive sub-sample of participants for analysis. Participants over the age of 24 were excluded for two reasons: 1) prodromal symptoms are known to occur from the onset of puberty to the early 20s (Trotman et al., 2013) and 2) recall of imaginary companions is likely to be compromised with age. The screening measure for prodromal symptoms of psychosis was the Prodromal
Questionaire-16 (PQ-16) (Loewy, Bearden, Johnson, Raine, & Cannon, 2005) . This selfreport measure includes 16 true/false items, nine assessing hallucinations/perceptual
abnormalities, five assessing unusual thought content/delusional ideas/paranoia, and two assessing negative symptoms of anxiety and depression. Higher scores on this measure indicated more symptoms/greater severity.
Finally, the Childhood Experience of Care and Abuse Questionnaire (CECA-Q) (Bifulco, Brown, & Harris, 1994 ) was used as a retrospective self-report measure of childhood adversity before the age of 17. The scale consists of questions on parental loss, neglect, apathy, and physical/sexual abuse. An adverse experiences subscale was created using questions from the CECA-Q. Reports of physical and sexual abuse severity scores from 0-9 for physical abuse and 0-10 for sexual abuse were consolidated into a 0-4 scale (based on Bifulco et al., 2002) indicating severity of childhood adverse experiences (marked, moderate, mild, little or none). The 0-4 score was collapsed to a dichotomous variable representing marked/moderate abuse, or mild/little/no abuse reported in order to determine severe from non-severe experiences (Bifulco et al., 2002) . Higher scores indicated greater severity for this measure.
Results
Of the 278 students, 224 reported on CIC status. 62 (22%) reported CIC play, with one removed because the CIC was described as a result of psychosis. There were no age effects, t (222) = -.88, p = .381, but females 
A C C E P T E D M A N U S C R I P T IMAGINARY COMPANION RELATION TO PRODROMAL SYMPTOM 7
The relationship between CIC status, prodromal symptoms, and adverse childhood experiences was measured using three Poisson regressions with 1) hallucinations/perceptual abnormality, 2) unusual thought content/delusional ideas/paranoia, and 3) negative prodromal symptoms reported as the outcome variables. CIC status and high/low adversity in childhood were entered as predictor variables. Gender and socioeconomic status were covariates. An interaction term was also entered.
Those reporting no CIC (NIC) in childhood in the hallucination model reported 53% less prodromal hallucination symptoms in comparison to the CIC group, Exp (B) .473 (95% CI, -1.216 to -.283); this was a significant predictor, p = .002. Those reporting low adversity in the hallucination model also reported 58% less prodromal symptoms than those with high adversity scores, Exp (B) .423 (95% CI, -1.194 to -.528); this was also significant, p < .001.
Furthermore there was a significant interaction, Exp (B) 1.935 (95% CI, .137 to 1.183); p = .013. Those reporting both CIC and high adversity reported 94% more prodromal symptoms.
A mediation analysis was run using Stata-15 and the PARAMED module using the bootstrap method to estimate bias-corrected confidence intervals. The relationship between CIC status and hallucination symptoms was mediated by childhood adversity where the total effect was significant (Estimate = 1.36, CI, 1.11 to 1.68) p = .003, as well as the natural direct effect (Estimate = 1.25, CI, 1.02 to 1.54) p = .032, and the natural indirect effect (Estimate = 1.09, CI, 1.02 to 1.16) p = .007.
There were no main effects of CIC status in the model predicting unusual thought content symptoms, p = .088. Those reporting low adversity scores reported 40% less prodromal symptoms than those reporting high adversity, Exp (B) .601 (95% CI, -.914 to -.104); this was significant, p = .017. No significant interaction was found, p = .338.
In the third regression looking at negative symptoms, there was no significant contribution of CIC status, p = .306; however those reporting low adversity reported 47% less
prodromal symptoms than those with high adversity in childhood, Exp (B) .527 (95% CI, -1.172 to -.111), p = .018. There was no interaction, p = .333.
Adults with a CIC were more likely to report high adversity, X 2 (N = 224) = 8.32, p = .004. See table 1 for descriptive statistics for all variables.
Discussion
Reporting concurrent prodromal symptoms of hallucination/perceptual abnormality was associated with self-report of CICs. CIC status did not predict report of unusual thought content or negative symptoms. Childhood adversity, however, related to all three types of prodromal symptoms and partially mediated the relationship between CICs and hallucination/perceptual symptoms.
These findings are in line with previous research suggesting that having a CIC should be considered a form of non-pathological hallucination-like-experience (Fernyhough, Bland, Meins, & Coltheart, 2007 ) that may impact adult experiences (Burbach, Roberts, Clinch, & Wise, 2014) . Although CIC status was predictive of prodromal symptom report of hallucination/perceptual abnormality, childhood adversity predicted all three components of the prodromal symptoms, and both mediated and moderated the hallucination/perceptual abnormality symptom relationship between CIC status and prodromal symptom report. This is consistent with literature on trauma and its relationship with prodromal symptoms (Thompson et al., 2009 ). Because the sample was typical, no predictions could be made about pathology. Furthermore, the scores on the PQ-16 were lower than they would be for a clinical sample (Savill, D'Ambrosio, Cannon, & Loewy, 2017) . Future research, therefore, might focus on how life events mediate the relationship between pathological and non-pathological hallucinations, as CICs are known to be a positive form of play that relate to better social cognition (Giménez-Dasí, Pons, & Bender, 2016) . *Note There are missing data for some columns. The N reflects the number of participants that chose to answer each question.
